Introduction
============

Deep clinical remission can be achieved in patients with rheumatoid arthritis (RA), but achieving this treatment goal requires intensive management.^\[[@R1]\]^ The treat-to-target (T2T) strategy is recommended for the treatment of RA, which aims at maximizing the long-term quality of life by preventing the structural damage and normalizing the social and work-related activities.^\[[@R2],[@R3]\]^ Nevertheless, recent studies indicated that the level of diagnosis and treatment for RA in China is still in the developmental stage, and a good implementation of the T2T strategy has not been observed yet.^\[[@R4],[@R5]\]^

Despite the recent advances in treatments for RA, there are still unmet needs in disease outcomes. In fact, studies highlighted that safety issues, therapeutic regimen, remission duration, and compliance still require attention.^\[[@R6],[@R7]\]^ Dissatisfaction with treatment will lead to poor compliance, which will inevitably affect the patients' outcomes.^\[[@R8]--[@R10]\]^ Therefore, a better understanding of patients' satisfaction can help for the optimal use of medications for RA treatment.

The Chinese Registry of Rheumatoid Arthritis (CREDIT) is so far the largest nationwide cohort of RA in China, showing the prevalence of remission and comorbidities, and the risk factors of comorbidities in patients with RA.^\[[@R4],[@R5]\]^ Nevertheless, the CREDIT study did not address the problem of patients' satisfaction with RA treatments, which has to be solved to improve patient management.

Therefore, to improve our understanding of the satisfaction of Chinese patients with RA treatment, the present study aimed to analyze the satisfaction with drug therapies for RA according to the levels of disease severity (patient-assessed) and proportions of treatment cost to household income.

Methods
=======

Ethical approval
----------------

This study was approved by the research ethics committee of Peking Union Medical College Hospital (No. S-K432), which was accepted by all participating centers as the central institutional review board. All participants signed an informed consent form for participation in the original study and eventual subgroup studies.

Study design and population
---------------------------

This was a subgroup analysis of a cross-sectional study in patients with RA and their physicians that was conducted between March 2018 and April 2018 in 12 hospitals from 11 provinces, municipalities, and autonomous regions in China. In addition, all hospitals, physicians, and patients were participating in the CREDIT registry.^\[[@R4],[@R5]\]^ In the original study, the eligibility criteria were: (1) ≥18 years of age; and (2) having been diagnosed with RA for \>6 months according to the 2010 American College of Rheumatology (ACR)/European League Against Rheumatism (EULAR) classification criteria.^\[[@R11]\]^ The exclusion criteria were: (1) had not yet received RA treatment; or (2) had comprehension barriers to reading Chinese.

Subgrouping
-----------

This study included two subgroup analyses. The patients were subdivided into different subgroups and then analyzed according to their self-assessed severity of RA (severe, moderate, mild, and extremely mild), or the proportion of treatment cost relative to household income (\<10%, 10--30%, 31--50%, and \>50%).

Questionnaires
--------------

In the original study, a patient questionnaire was used to collect the sociodemographic characteristics, medical history, and factors affecting long-term treatment. The outpatients were surveyed during a routine treatment follow-up visit. Disease activity score in 28 joints (DAS28) and the patient global assessment of RA disease activity were collected by the physicians.

The Treatment Satisfaction Questionnaire for Medication, version II (TSQM-II), was used to assess patients' treatment satisfaction,^\[[@R12]\]^ which includes 11 questions on four domains: (1) treatment effectiveness; (2) side effects; (3) convenience of administration; and (4) global satisfaction. Each domain is scored from 0 (extremely dissatisfied) to 100 (extremely satisfied). Patients' satisfaction was assessed using the TSQM-II for all medications and biological disease-modifying anti-rheumatic drugs (bDMARDs) they ever received. Targeted synthetic DMARDs (tsDMARDs) were included in bDMARDs to simplify the questionnaire.

Statistical analysis
--------------------

SPSS 20.0 (IBM, Armonk, NY, USA) was used for statistical analysis. Continuous variables in accordance with normal distribution were expressed as mean ± standard deviation (SD) and compared using the one-way analysis of variance (ANOVA). Skewed continuous variables were expressed as medians (interquartile range) and compared using Kruskal-Wallis test. Categorical variables were presented as frequencies (percentage) and analyzed using the Chi-squared test. *P* values \<0.05 were considered statistically significant.

Results
=======

Baseline characteristics of patients subgrouped by self-assessed severity of RA
-------------------------------------------------------------------------------

Table [1](#T1){ref-type="table"} presents the characteristics of patients with different self-assessed disease severity. Older age (*F* = 31.503, *P* \< 0.001), lower education level (*χ*^2^ = 69.927, *P* \< 0.001), longer disease duration (*χ*^2^ = 90.623, *P* \< 0.001), more use of glucocorticoids (*χ*^2^ = 10.259, *P* = 0.016) and bDMARDs (*χ*^2^ = 9.111, *P* = 0.028), and higher proportion of treatment costs (*χ*^2^ = 123.569, *P* \< 0.001) were observed with the increase of patient-assessed disease severity, showing the significant differences among the subgroups. There were no significant differences in sex, use of csDMARDs, communication with physicians, and satisfaction toward general diagnosis and treatment services.

###### 

Characteristics of the patients with different self-assessed severity of RA.
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Satisfaction summary of patients with various self-assessed severity of RA
--------------------------------------------------------------------------

The TSQM-II summary scores of patients with different self-assessed disease severity are shown in Table [2](#T2){ref-type="table"}. When considering all medications, effectiveness, convenience, and global satisfaction scores were lower in the severe and moderate RA subgroups compared to those in the mild and extremely mild RA subgroups (all *P* \< 0.001). For bDMARDs, effectiveness and convenience scores were lower in the severe RA subgroup compared to those in the extremely mild RA subgroup (both *P* \< 0.05). No significant differences in side effects score for all medications, or side effects and global satisfaction scores for bDMARDs were observed among the subgroups.

###### 

TSQM-II summary scores of patients with different self-assessed severity of rheumatoid arthritis.
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Baseline characteristics of patients subgrouped by their proportion of treatment cost to household income
---------------------------------------------------------------------------------------------------------

Then, the patients were subgrouped according to the proportion of income devoted to RA treatments. Table [3](#T3){ref-type="table"} shows that lower education level (*χ*^2^ = 103.478, *P* \< 0.001), longer disease duration (*χ*^2^ = 29.520, *P* = 0.001), higher self-assessed disease severity (*χ*^2^ = 123.569, *P* \< 0.001), more use of csDMARDs (*χ*^2^ = 8.372, *P* = 0.039), glucocorticoids (*χ*^2^ = 14.851, *P* = 0.002) and bDMARDs (*χ*^2^ = 45.474, *P* \< 0.001), and better satisfaction toward general diagnosis and treatments (*χ*^2^ = 37.338, *P* = 0.005) were observed with the increase of financial burden, showing the significant differences among the subgroups. There were no significant differences in age, sex, and communication with physicians.

###### 

Characteristics of the patients with different proportion of treatment cost to household income.
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Satisfaction summary of patients with various proportion of treatment cost to household income
----------------------------------------------------------------------------------------------

The TSQM-II summary scores of patients with different proportion of income devoted to RA treatments are shown in Table [4](#T4){ref-type="table"}. When considering all medications, effectiveness, side effects, and convenience scores were higher in the \< 10% subgroup compared to those in the \> 50% subgroup (all *P* \< 0.05). Global satisfaction score was higher in the \< 10% subgroup than that in the 31--50% subgroup (*F* = 13.183, *P* = 0.004). For bDMARDs, convenience score was higher in the \< 10% subgroup compared to that in the 31--50% and \> 50% subgroups (*F* = 12.646, *P* = 0.005). Global satisfaction score was higher in the \< 10% subgroup than that in the 31%-50% subgroup (*F* = 8.794, *P* = 0.032). There were no significant differences in effectiveness or side effects scores for bDMARDs among the subgroups.

###### 

TSQM-II summary scores of the patients with different proportion of treatment cost to household income.
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Discussion
==========

The status of patients' satisfaction with treatments for RA is mostly unknown in China. Therefore, this study aimed to analyze satisfaction with drug therapies for RA according to the levels of disease severity (patient-assessed) and the proportion of treatment cost to household income. The results suggested that higher disease severity and higher costs of treatment relative to the household income were associated with lower patient satisfaction.

The data of the self-assessed disease severity showed that the majority of patients with severe disease had a duration of disease \>10 years and paid \>50% of their outcome for treatments. In contrast, the patients with extremely mild RA had a duration of disease \<2 years and low treatment costs, supporting the concept that early management leads to better outcomes and smaller economic restraints. Similar results were obtained when grouping the patients according to the proportions of treatment cost to household income. Indeed, most patients with high treatment costs (\>50% of their income) had a duration of disease \>10 years. Some patients with a long duration of disease possibly did not receive early diagnosis and treatment, which might affect the overall prognosis in patients with long disease duration. These results are supported by the current T2T strategy that supports early treatment for the prevention of structural damage progression and for the optimization of quality of life.^\[[@R2],[@R3]\]^ The results are also supported by a number of studies showed that the severity of RA is associated with healthcare costs in different populations around the globe.^\[[@R13]--[@R18]\]^

Therefore, it is reasonable to seek treatments at an early stage of RA to achieve a better prognosis.^\[[@R2],[@R3]\]^ Nevertheless, this concept of early diagnosis and treatment is not widely accepted in Chinese patients.^\[[@R19],[@R20]\]^ In the present study, most patients had at least moderate or severe illness, but only 3.2% of all the patients enrolled were considering themselves as being with an extremely mild disease. High severity reported in most patients was possibly concerned with the fact that patients had low education levels in general and probably low levels of disease alertness, resulting in treatment delay.^\[[@R21]\]^ In addition, we cannot rule out the possibility that some patients from rural areas had difficulty in accessing medical resources, thereby leading to a delay before effective treatment, which potentially resulted in poor prognosis. This hypothesis will have to be confirmed in future studies.

In the present study, there was no significant difference in satisfaction with the side effects of different medications among patients with different disease severity. On the contrary, those with more severe illnesses tended to be more unsatisfied with the effectiveness and convenience of all drugs. Daniel *et al*^\[[@R22]\]^ showed that convenience was a major determinant of patients' satisfaction with treatments for RA. De Mits *et al*^\[[@R23]\]^ showed that patient satisfaction was more dependent upon effectiveness than the route of administration. These results indicated that there was an urgent need to improve the effectiveness and convenience of RA treatment. In consideration of biological agents, a significant difference appeared in the satisfaction with efficacy and convenience only between the severe and extremely mild groups, suggesting that disease severity does not have a remarkable impact on the satisfaction with bDMARDs, as supported by previous studies.^\[[@R9],[@R24]\]^ Nevertheless, more effective and convenient bDMARDs are indeed required for patients with severe RA.

Among all patients, patients with \<10% proportion of treatment cost to income were obviously more satisfied with all aspects of various medications, suggesting that the treatment costs were inevitably an important aspect of patient satisfaction, as supported by previous studies.^\[[@R25]--[@R27]\]^ A significant decrease in the satisfaction of Chinese patients was apparently correlated with expenditure increase. This could result in poor compliance and prognosis. This relationship between treatment costs, compliance, and prognosis has been reported by many populations all over the world.^\[[@R28]--[@R31]\]^ As for biologics, different satisfaction levels in the different treatment cost groups were only observed in the convenience aspect. It can be seen that increasing treatment costs will remarkably affect the compliance of Chinese patients on bDMARDs, thus affecting their therapeutic regimens and prognoses.

This study revealed the relationship between Chinese patients' satisfaction for RA treatment and their disease severity and treatment cost for the first time, which had great significance in improving patients' satisfaction and disease outcome. However, there is still room to improve this study. The sample size was not large enough, especially when considering the number of patients with RA in China. Second, disease severity and cost proportion were assessed by the patients, which could lead to a number of subjective biases. The DAS28 scores were determined and were associated with the patients' evaluation, but other scores such as the Health Assessment Questionnaire (HAQ) or the Sharp score were not determined. Third, as this was a cross-sectional study, the patients' evaluation was performed only once without follow up. Fourth, the questionnaire focused only on RA. Patients were asked about their satisfaction with their treatment for RA, and no question was asked about any other chronic disease. Based on a previous study from the CREDIT registry,^\[[@R4]\]^ the proportion of Chinese patients with RA with major comorbidities (cardiovascular diseases, fragility fracture, and malignancy) is low (4.2%). Therefore, it could be hypothesized that the influence of other chronic diseases on satisfaction might be small, but this will have to be confirmed. Fifth, the reliability and validity of the Chinese version of TSQM-II were not assessed. Finally, only bDMARDS and whole treatment were evaluated, and csDMARDS and glucocorticoids were not evaluated, as per study design. In addition, the results will have to be consistently revised as new drugs become available in China. Indeed, a recent trial in China demonstrated the efficacy and safety of tofacitinib in patients with RA,^\[[@R32]\]^ and future studies will have to be performed.

In conclusion, this study demonstrated that higher disease severity and higher costs of treatment relative to the household income were associated with lower patient satisfaction. These results improve our understanding of the satisfaction of Chinese patients with RA treatment and could be used to design new strategies to improve compliance and prognosis in patients with RA.

Acknowledgements
================

The authors acknowledge contributions from the HealthCloud Co., Ltd as the system provider.

Funding
=======

This work was supported by grants from the Chinese National Key Research R&D Program (Nos. 2017YFC0907601, 2017YFC0907604).

Conflicts of interest
=====================

None.

**How to cite this article:** Li HB, Wu LJ, Jiang N, Yang PT, Liu SY, Shi XF, Fang YF, Zhao Y, Xu J, Jiang ZY, Wu ZB, Duan XW, Wang Q, Li MT, Tian XP, Zeng XF. Treatment satisfaction with rheumatoid arthritis in patients with different disease severity and financial burden: a subgroup analysis of a nationwide survey in China. Chin Med J 2020;133:892--898. doi: 10.1097/CM9.0000000000000749

Hong-Bin Li, Li-Jun Wu, and Nan Jiang contributed equally to the work.
